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(54) rMflPOMEXAHUMECKAW flOPHI/IPYK)- 
UJAH TO/IOBKA fl/lH PACUJUPEHMfl rOO>- 
PMPOBAHHOrO n/lACTblPH B OBCA/JHOft 
KO/IOHHE 

(57) TiiApoMexaHHMecKa« AOpHMpyioinsn rono- 
bk3 nnn pacLunpenns ro^pupooaHHoro nna- 
CTbipn b oGcaAHOti KonoMHC flopHnpyioLnas 
ro/iosxa coAepxwT KOHyc-nyancoH c npoAonb- 

HUMH np04>H/1bMbtMV1 K3H3BK3MM, KOpnVC C C3~ 

Moyn/iotHfliomeviCfl TpyGnaTOrt Ana<t>parMofi. 
CTyneHMaTbiMM b nonepeniiOM cesennn okh3- 

MM M pd3MeU4eHHb)Ml1 B HMX BUABMXHbtMM CeX- 

TopaMM, cTyneHMaTWMn a nonepeMHOM 

CeMeHMM. 4 H/l. 



H3o6peTenne othocmtca k ycTpowCToaM 
A/ib peMoma o6caAHwx ko/iohh He4>T*Hbix. ra- 
30bwx h Apyrnx cxeaxMH c uenbK) 8OCCT3H0B- 

neHM« repMeTMHHOCTM M ynpOMHBHMfl CTCHKM 

KO/iOMMbi nyTeM ycTaMOBKM CTa/ibHoro n/iacTu- 
pn m C03A3HHB HanpaxeHHOrt cmctcmw o6cba~ 
Han Tpyfja - nnacTupb. 

Ue/ib M3o6peTeMM« -y&enmeHue 3<J><J>eK- 

TWBHOCTM pa6oTbi rOAOBKM 3a CMeT yBe/lMMeHUfl 

paAManbHoro ycwnun Ha cexropa n yaenwMe- 
Hue cpoxa cnyx&w. 

Ha 4>nr. 1 npeACTaB/iena AopHwpyiomaH 
ronoBKa, npoAO/ibHUM pa3pe3, b TpaHcnopT- 
hom nonoxeHMw; Ha <(>Mr. 2 - AOpHwpywmaH 
ronoBxa, oGiukm bma, b pa6oneM nonoxeuMti; 
Ha 4>nr. 3 - to xe. nonepe^HbiM paape3 npn 
pacuJMpeHnu cexTopOB b Tpy6e c MMHviManb- 
hoh ToniuHHOM CTeimM; na 4>nr. 4 - to xe. 
nonepeMHwrt paape3 npw npuxaTWM n/iacTbipa 
b Tpy6e c MaxcwMa/ibHOrt to/ilumhom creHxw. 

rMAPOMexaHMMecxan AopHnpy»oma« rono- 
Bxa coctoht n3 xopnyca 1 c oxh3mu, euno/i- 



HeHHoro b bma& ynopHwx ^nanuee 2 w um/uih- 
Apa-x/ieTKM 3, 3axpen/ieHH0rt MexAy <J>nanua- 
mh. Okh3 xopnyca Bwno/ineHbi cryneHMSTbiMw 
b nonepeMHOM ceseHMM, Ha nycTOTenow 
CTBO>ibHOH MacTM xopnyca raCiKow 4 3aTRHVTbi: 
KOHyc-nyaHCbH 5. ynopnbie <J)/iaHaw 2 m «m- 
flMHAP-xjieTica 3. UM/inHAP-xaeTxa 3 4>MKCwpy- 

CTCP T3 KMM 06pa30M. HTO n^OCKOCTM 
CMMMeTpMM OKOH KOpnyca H yCTaHOB/ieHHblX B 

HMxcTyneHMaTbix & nonepenHOM nanpaBneHun 

CCKTOPOB 6 COBMeiUeHbl C nnOCKOCTHMM CMM- 

MeTpwn npOAO/ibHwx npo^n/ibHwx xaHaBOK 
KOHyca-nyaHcona 5. Ha CTBO/ibMOw MacTM xop- 
nyca nOA UMAMHApOM-KnCTKCM 3 m cexTopaMM 

6 pa3MemeHa caMoynnoTHRiomaflcp Tpy6na- 
Ta» A"a4>parMa 7, BaaMMOAencTByioiAan c 
6onbiuviMH cTyneHAMii cexTOpoa 6. 

YcTpOMCTso pa6oTaeT c/ieAy>omnM o6pa- 
30M ( $v\r. 2). 

npn cnyc.Ke b o6caAnyjo xoriOHHy 8 hmx- 
hhw kohbu ro4>pMpoB3MHoro nnacTbip« 9 pac- 
nonoxen H3 KOHyce-nyaHCone 5, nponeM 
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Bomytwe/iyMM n/iacTwpR bbcachw m ynwp3K)T- 
b npOAO/ibHwe npo<t>n/ibHbie xaHaaxw xoHy- 
nyaHCOHa. fl/iscTupb Ha act hs ujTaHru 10 
ero BepxHM* kohcu <J>MxcMpyeic« topuom 

CM/IOBblX HMnMHAPOB AOPH3 M/lM TMApOMexa- 

HMnecKoro BKopa. 

ripw co3AaHHM pa6oMero Aao/ienwn ao- 
pMvipyioman ronosxa bxoawt b n/iacTwpb, pac- 
uiwpflH ero ao n/iOTHoro xoHTaxia c o6caAHOw 
TpyGow. FIoa AaoneHiieM caMoynnoTHfcrcmMe- 
C9 KOHUw uM/iMHApMMecKOft AMa<t)parMw 7 
nnoTHO npn)KMMaioTC« x CTeHxaM rnyxoro yr- 
ny6neHnn A, co3Aasaq repMeTMMHocTb b pa6o-. 
Me* xaMepe npaxTMsecxn 6e3 psAMa/ibHoro 
pacujMpeMWfl, 

UeHTpanbHaa MacTb A"a<J>parMU 7, pac- 
tuMpnwcb, B03Ae^CTByeT Ha buabmnhmc cex- 
Topw 6. npvDKMMaw mx x HeA0*viM3M rinacTbipR 
(*Mr.2). 

flpH 3TOM OCT3AbHa» MaCTb paCUIMpAlO- 

me^Cfl Awa<t>parMbt ynwpaeTCw b nenoABM*- 

Hy K) BHyTpeHHWK) ' TlOBepXHOCTb 

UM/ivjHAPa-xneTxvf. 

PaboMwe 4>ynxuMM nepeneceHW na Go/iee 
npoMHyio m AO/iroBeMHy»o uwnMHAPwuecxyio 
MacTb AMa<t)parMbi. 

• Un/iMHAPMMecKaR A^a(J)parMa t pacujnp«- 
flCb. ynnpaeTc« MacTbK) caoeft BHeiuMeii no- 
spxHOCTM b uw/iMHAp-KneTxy. B pesy/ibTaie 
Ha AMa4>parMe 803HWKaK>T np»Moyro/ibHwe 

BWCTynbl M/lM BnaA^HW (B 3aBMCMM0CTM OTde- 

nenw BbiABvtxeHMR cexTppoa), cooTaeTCTByio- 
mueonopHo* noBepxnocTM ocHoaaHMfl 
Ka*Aoro ceKiopa. Be/iMMMiia ouABM*eHM« 
cexTopa xone6neTCfl b 3aBncnMOCTM otto/iimm- 
Hbi ctchkh o6caAHOii Tpy6u, HanMMiin m/im ot- 
cyTCTBMH nnaCTWp«. 

Ha <$>Mr. 3 w 4 noxa3aHbi npeAenbH we c/iy- 
H3M BbiABM)xeHn« cexTopoB hoa H3rpy3*o&: 
npvi pacuJMpeHMw b Tpy6e c MUHUMa/ibHOvi to/i- 
iumhom deHKM (<J>mi\ 3) m b ipy6e c MaxcMMsnb- 
hom TonmwHow CTeHxw c njiac-rupeM (4>nr. 4). 
YcTynw. xoTopue npn stom o6neraeT A"3<J)- 
parwa no nepMMeipy onopHOfi noBepxHocyw 
ocHooaHun cexiopa. He npeebiuiaKn 3-3.5 mm. 
Rpw crnaweHHbix xpoMxax m MMHMManbHbix 
3a3opax b OKHe Me>KAy cexTopoM m xopnycoM 
MCx/noMaeTCR npuMuna 6biciporo pa3pytueHH» 



pe3MHw Awa<t>parMbi: 33Texamie w noc/ieAY*o- 
tuee 3aiueMneHwe. Aawe b c/iyMae nopwaa am- 
a4>parMw Ha ycTyne (nocne Anvnenb^ou 
3Kcn/iyaTauwM) b ronosxe yAaeicw nerxo boc- 
5 cT3HOBnTb Heo6xoAHMoe ABBneHwe m 3aeep- 
ujnTb ydaHOBxy nnacTwp« 6e3 aBapwfl m 
ocno)KHeHHM. flpw nopwBe A"3<t>P3rMbi vrreMxa 

>KMAKOCTM B03MO)KHa TO/lbXO Mepe3 3330pbl B 

oxHe mokay cexTopoM m xopnycoM. Hpw xoao- 
10 bom nocaAKe cexTopa b oxHe cyMMapHaa nn^- 
maAb 3a3opoB ne npeBwuuaeT 20-40 mm . 
ymiTUBan 6onbiuoa K034>4>MUMeHT conpOTHB- 
zieHMR yaxoro meneBHAHoro 3a3opa m nepe- 

xpbiTMSJ OCHOBHOH efO M3CTI1 pe3MHOM 

15 AwacfcparMU, Heo6xoAMMoe AaBneHne mo)kct 
6wTb iierxo BOCcraHOB/teHO He3HamiTenbHbiM 
noauuieHMeM npow3BOAWTe/ibHOCTM Hacocno- 

roarperaTa. 

CyMMapnoe paAnanbHoe ycn/iMe. passu* 
20 BaeMoe to/iobkom. nepeAaeTcn He na 12. a na 
6 BWABMXHbix cexTopoB. C/ieA0B3Te/ibH0. npw 
3tom >Ke pa60MeM AaaneHnn ycvinvie paAwa/ib- 
Horo B03AewcTBM5i cexTopa Ha hcao>kwm ro<t>- 
pw B03pacTaeT b A«a paaa, hto rapaHTMpyeT 
25 no/iHoe npuxatue n/iacTwpw. 



(DopMyna M3o6peTCHM« 

TuAPOMexaHimecxafl AopHMpytomaa rono- 
30 Bxa a^r pacujwpeHHfi ro<t>pwpoBaHHoro nna- 
CTbipp. b o6caAHOti xoiioHHe. BK/noMawmafl 
xonyc-nyaHCOH c npoAonbHWMM npo<t>nnbHbi- 
mh KdHaBxaMM, xopnyc c pa3MemeHHWMM b 
neM caMOyn/iOTHRioiueMCfl TpyfwaTOM Awa<J>- 
35 parMOM m BbiABn>«HUMH cexTopaMM, CTyneHna- 

1WMM B CeMeHMM. yCT3 HOB/1GHHUMM C 
B03MO)XHOCTblO B33*1M0AeWCTBWR 60flbUJeH 

CTyneHbio c Awa^parMow. oT/iwMaiomaflCfl 

TBM, MTO. C Ue/1blO yBe/IMMeHHR 3(J)<J>eXTHBH0CTH 

40 paCoTw ro/JOBKM 3a cmct yBe/iMMeHM» paAna« k * 
Horo ycw/iMR Ma cexTopa m yBenMMeHMR cpoxa 
cnyx6u. BbiABWDXHwe cexiopa Bwno/iHeMbi 
• CTyneHMaTWMM a nonepeMMOM ceMeHMM, a xop- 
nyc MMeeT CTyneMMaTwe a nonepeMHOM ceMe- 

45 hmm oxHa noA BbiABMXHwe cexiopa. npMMeM 
nnocxocTM cmmmctpmm oxoh xopnyca m npo- 
AonbHbix npo4>MnbMbix xaHaBOx KOHyca-nyaH- 

C0H3 COBMeiUeHbl. 
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Hydromschonlcol K#od for expansion of corrugated patch in cosing 
spring - bos stopped soctors matching similar Housing and prof Hod 
grooves of conical punch 
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Enhanced efficiency of the head Cor expanding the corrugated patch 
U due to the Increased thrust on the sectors, and its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

The hydromechanlcal head is lowered in the casing string (8) 
so that the lower end of the corrugated patch (») is on the cone-punch 
(0) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end is then fixed by the actuating cylinders of the mandrel, 
■"he pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermetlclty of the working space. 
USE/ ADVANTAGE - Repair of casing strings of oil. gas and 
vther boreholes by installing a steel patch. Enhanced effectiveness 
of the head is due to increased radial stress on the sectors. 
Bui .2S/7.7.M. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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